T o analyse the involvement of the plastidial lysophosphatidylcholine (lyso-PC) acyltransferase in the import of the extraplastidial lipid precursors required for eukaryotic plastid lipid synthesis, we plan to obtain transgenic plants. Since no sequence of lyso-PC acyltransferase is known, the purification of this enzyme has been undertaken to establish its sequence. First we determined the conditions allowing the solubilization of this membrane-bound enzyme. It is shown that by using CHAPS as a detergent, a lyso-PC acyltransferase activity is associated with the solubilized proteins.
Introduction
T h e import of lipids from endoplasmic reticulum (ER) membranes to plastids is a major phenomenon of plant lipid metabolism since it contributes approx. 50 yo of the total galactolipid formation when the prokaryotic and eukaryotic pathways are operative, and 100 yo in the common case [l]. The movement of phospholipids from ER to the organelles has been found not to be mediated by vesicles, and the involvement of phospholipid transfer proteins is now questioned ( [2] and for reviews see [3-51). It has been hypothesized that the import of lipids into chloroplasts involves a PC deacylation in ER membranes leading to the formation of lysophosphatidylcholine (lyso-PC). These molecules might be further transferred to ~ Key words: CHAPS, detergents, phosphatidylcholine, plastid envelope. Abbreviations used : lyso-PC, lysophosphatidylcholine; ER, endoplasrnic reticulum. ' To whom correspondence should be addressed (e-rnail jeanjacques.bessoule(~ bi0rnernb.u-bordeaux2.fr).
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plastid membranes and acylated by a lyso-PC acyltransferase located in the plastid envelope ( [2] , and for reviews see [3, 5] ). This hypothesis is now supported by data obtained from in vitro [2,6] and in vivo [7, 8] studies. T o further analyse the involvement of the plastidial lyso-PC acyltransferase in the lipid-import process, we plan to obtain plants overexpressing or devoid of this activity. Since no sequence of lyso-PC acyltransferase has been so far reported, irrespective of the organism, the purification of this enzyme has been undertaken from plastid membranes of Allium porrum leaves. As a first step in this study, we determined the experimental conditions allowing the solubilization of this membrane-bound enzyme. pellet was suspended in 10 mM Tris, pH 7.5, and centrifuged at 150000 g for 1 5 min using a Hitachi CS100 micro-ultracentrifuge. T h e pellet was resuspended in 10 m M Tris, p H 7.5, and centrifuged at 150000 g for 15 min. The resulting pellet (plastidial membranes) was incubated with various amounts of detergents for 5 rnin at 4 "C. T h e mixture was then centrifuged three times at 150000 g for 15 min, and the resulting supernatant was used as the solubilized enzyme source. Incubations were carried out by using labelled lyso-PC and unlabelled oleoyl-CoA, and after incubations lipids were extracted and purified by high-performance T L C , as indicated in [2] . T h e amount of radioactivity associated with PC was determined using a PhosphorImager (PharmaciaAmersham).
Experimental
T h e protein content was determined according to Bradford [9] using BSA as a standard. Table 1 shows the results obtained by using Triton X-100 as detergent. As expected, the amount of proteins and the total lyso-PC acyltransferase activity in the unsolubilized fraction decreased as the amount of Triton X-100 in the incubation mixture increased, but no activity was associated with the solubilized proteins. Similar results were obtained by using octylglucopyranoside and deoxycholate.
Results and discussion
We further used CHAPS to solubilize the lyso-PC acyltransferase activity from plastidial membranes. Table 2 shows results obtained after the addition of various amounts of this detergent to 500 pg of membrane-bound proteins, and centrifugations of these mixtures for 1 5 min at 15oooog.
T h e lyso-PC acyltransferase activity associated with the supernatant (i.e. with the solubilized proteins) was maximal when the CHAPS/ protein (w/w) ratio was 5 ( Table 2) . Under these conditions, the activity of the solubilized fraction represented approx. 30% of the total activity recovered in the pellet and in the supernatant. By increasing the amount of detergent in the incubation mixture, the amount of solubilized protein increased, but a drastic decrease in the activity was observed ( Table 2 ). We determined (results not shown) that this decrease was induced by the presence of too-high concentrations of CHAPS during the incubation of the solubilized proteins with labelled lyso-PC and oleoyl-CoA. Hence, during the subsequent purification process, special attention was paid to the concentration of CHAPS in the enzymic assays. This purification is in progress to establish the sequence of the enzyme in order to obtain plants overexpressing or devoid of the activity. Table I Solubilization assay of plastidial lyso-PC acyltransferase activity using Triton X-I00 as detergent
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Introduction
Acyl-CoA : lysophosphatidylcholine acyltransferase (LPCAT) activity was first described in rat liver microsomes [1] , where it plays a major role in remodelling phosphatidylcholine (PtdCho). T h e enzyme is particularly selective for arachidonoyl species of acyl-CoA in the liver [2] , and in the lung it plays a role in the formation of dipalmitoyl PtdCho surfactants [3] . In oilseeds it is important in regulating oil quality by controlling the flow of fatty acids through PtdCho where the production of polyunsaturated fatty acids occurs [4]. Here we describe protocols for the partial purification of L P C A T from the developing cotyledons of sunflower and photoaffinity labelling studies of the partially purified enzyme using 1 -azido-oleoyl-snlysophosphatidyl-[N-methyl-"Hlcholine (NJysoPtd[3H]Cho).
Materials and methods

Chemicals
Fine chemicals and solvents were purchased from Sigma and Fisher, respectively. Dipalmitoyl Ptd-[ N -r n e t h~l -~H l C h o (2.4 MBq/nmol) and [1-I4C]-oleoyl-CoA (2 kBq/nmol) were obtained from Amersham UK.
Plant material and microsomal preparation
Developing seeds of sunflower were harvested 14-16 days after flowering. Plant growth conditions and microsomal membrane preparations were as described in [ 5 ] .
Enzyme assays L P C A T activity was routinely measured using a continuous assay with 5,5'-dithiobis(2-nitroben-
